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--- COVER The hcB ldnase (IKK) complex is responsible for triggering inflarn- - 7 matory responser Howew, gene ablation haw identified an 

-11-d 
unexpecW function for the lKKa subunii of this c o m p l e x 4  of 
epidermis formation. Sections of epidermis (-30 pm tall) from nomd 

mnm.seiencemag.org (tap) and IKKa-deficient mice (bottom) stained to visualize nu& (pur- 
ple) and nondiffemntiated cells (red) r d  the marked expansion of 
nondifferentiated cells in mutant epidermis. [I-Y. L Hu] 
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TINY SWITCH bust australopithecines (an enigmatic cludes ozone variability and wavelength- 
As the demand for faster computers with group of hominid fossils), the degree to dependent irradiance, that the solar cy- 
larger memory grows, there is a need to which many of these characters can be cle may have an effect on tropospheric 
reduce the size of the devices that per- attributed to relatively simple changes in climate. The connection is that changes 
form logic operations. However, the ex- dental proportions that have a develop- in stratospheric ozone abundance, driven 
tent to which the dimensions of transis- mental basis. Thus, the cladistic "defini- by the solar irradiance cycle, may affect 
tors can be reduced and operate conven- tion" of this group may not be indicative stratospheric circulation, which affects 
tionally is limited by leakage currents. of the phylogeny. tropospheric energy and thus regional 
One approach for creating nanometer- surface temperatures. 
scale devices is to make use of properties 
other than charge. Amlani et al. (p. 289; LEAVING THE FOLD 
see the Perspective by Smith) demon- Protein structures usually react to single 
strate one such approach based on quan- mutations by relatively small adjustments 
tum-dot cellular automata, in which po- in their structure; significant changes to 
larization and not charge determines the secondary and tertiary structural ele- 
state of the device. Logical AND and OR ments are generally believed to require 
gates were fabricated whose state at very more severe sequence changes, such as 
low temperatures was determined by the large insertions or deletions. Cordes et al. 
position of just two electrons. (p. 325) show that in the small Arc repres- 

sor protein dimer, a switch between just 
DON'T CROWD THE FERMIONS two residues results in a local change 

Particles that obey Bose-Einstein statistics from a P-sheet t o  a helical structure. 
(such as photons) can occupy the same Within the constraints imposed by the 
energy level-bosons like to be together. connectivity between the secondary 
More than 40 years ago, Hanbury Brown structure elements, such a change can be 
and Twiss demonstrated experimentally understood from the sequence pattern. 
one of the fundamental properties of Even relatively small numbers of muta- 
these particles: When they are emitted tions can thus alter a protein fold. 
from a thermal boson source, they do so 
in bunches (see the Perspective by Biittik- CONTROLLING NF-KB 
er). Henny et al. (p. 296) and Oliver et aL The activity of NF-KB, a master transcrip- 
(p. 299) now verify in two different and tion factor for many genes essential for in- 
independent experiments that, in contrast flammatory and immune responses, is 
to the bosons, particles obeying Fermi- held in check by inhibitory proteins known 
Dirac statistics (such as electrons) exhibit as IKBs. In cells exposed to tumor necrosis 
antibunching. This behavior was predicted factor (TNF) or interleukin-1 (IL-I), IKBS 
theoretically, but up to now had evaded are phosphorylated and degraded. The 
experimental verification. phosphorylation of IKBS is thought to be 

mediated by IKB kinase complexes that in- 
COOLER CERAMIC SYNTHESIS clude similar lKKa and IKKP (or lKKl and 

For many device applications, single-crys- IKK2) protein kinase subunits. Four reports, 
tal films or materials are favored because which describe the phenotypes of mice 
the grain boundaries of polycrystalline that lack either lKKa or IKKP, provide new 
materials adversely effect their proper- insight into the physiological roles of these 
ties. Switzer et  al. (p. 293) show that enzymes. Li et al. (p. 321) show that cells 
electrochemical methods can produce from mice lacking IKKP indeed have reduc- 
single-crystal films of cubic bismuth ox- tions in the responsiveness of NF-KB to 
ide at room temperature on gold sub- TNF and IL-1.The mice themselves die be- 
strates. This material, which has excellent fore birth because of increased apoptosis 
ion transport properties for fuel cell ap- in the liver. Loss of IKKa, however, pro- 
plications, is normally unstable below SOLAR CASCADE duced a quite distinct phenotype. Hu et al. 
730" Celsius and is formed as a kinetical- Several climate indices and environmen- (p. 316) and Takeda et a1 (p. 313) find that 
ly stabilized product. tal or ecological phenomena show an ap- these mice die shortly after birth and 

proximate 1 I-year cycle that seems to show abnormalities in proliferation and 
ABOUT FACE be similar to the solar cycle. However, development of skin and in morphogenesis 

Hominid phylogenies are defined in the irradiance change associated with of the limbs and skeleton. In cells from 
many cases by differences in characters the solar cycle is very weak, so it has mice lacking IKKP, activation of NF-KB in 
of the face and cranium (the most corn- been very difficult t o  demonstrate a response toTNF and IL-I remained intact. 
monly preserved and diagnostic fossils). mechanistic connection. Shindell et al. Delhase et al. (p. 309) provide additional 
McCollum (p. 301; see the news story by (p. 305; see the news story by Kerr) now evidence that lKKa is the enzyme that 
Morell) examines, for the case of the ro- show, using a climate model that in- mediates signaling from TNF-a and IL-I 

CONTINUED ON PACE 223 
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from an analysis of mutant forms of the 
lKKs that lack sites for activation by phos- 
phorylation. Furthermore, their results in- 
dicate that IKKP may be inactivated 
through autophosphorylation of a cluster 
of serine residues at the carboxyl terminus 
of the protein, thus limiting the duration 
of inflammatory signaling. In a Perspec- 
tive, May and Chosh outline the current 
understanding of the signaling mecha- 
nisms that control activity of NF-KB in 
light of the findings that define distinct bi- 
ological roles for IKKP. 

PATTERNS IN NATURE 
Harte et al. (p. 334; see the Perspective by 
Rosenzweig) examine the properties of 
self-similar populations and communities. 
They demonstrate that several fundamen- 
tal ecological generalities-the species- 
area curve, the species-abundance distri- 
bution, and a new area-endemism rela- 
tion-can be linked conceptually into a 
single framework. The work also shows 
that two widely accepted patterns-the 
lognormal species-abundance distribution 
and the power-law species-area curve- 

BALANCING NUTRITION 
Plant seeds contain stored protein, lipid, and 
starch in various combinations that con- 
tribute to that seed's value as a food or oil 
source. Lin et a1 (p. 328) identified a pro- 
tein, S S E l ,  in the small oilseed plant 
Arabidopsis, and found that mutations in 
SSEl can disrupt the storage of protein and 
lipid in favor of starch. Thus, the diverse 
metabolic pathways that assemble the 
storage materials are intricately interlinked, 
and the ultimate balance of components 
may be amenable to readjustment. 

DADS AND DAUGHTERS 
In mammals, although each parent con- 
tributes genetic material to  its offspring, 
parent-specific genomic imprinting allows 
for the favored expression of one parent's 
allelic contribution over the other. Li et aL 
(p. 330) examined the imprinted mouse 
gene Peg3. Although this gene is expressed 
exclusively from the paternal allele, it is re- 
sponsible for regulating maternal behavior, 
nurturing, and growth of the offspring. Mu- 
tation of Peg3 yielded a decreased level of 
oxytocin neurons. Because oxytocin has 
been shown previously to affect maternal 
nurturing and lactation, the regulation of 
maternal behavior by the paternally ex- 
pressed gene Peg3 is now better under- 
stood physiologically. 

conflict with one another. 

1NJURlOUS IONS 
The role that ions play in cell death is the 
subject of two reports. During stroke, neu- 
rons are thought to die in part because of 
the overactivity of the NMDA class of 
neurotransmitter receptors. These recep- 
tors form channels for a variety of ions, 
including potassium. Yu et al. (p. 336) ex- 
plored the hypothesis that potassium 
efflux from cells may contribute to their 
demise. Under conditions that mimic 
those found in stroke, cultured neurons 
were found to undergo apoptosis in re- 
sponse to  NMDA-receptor-mediated 
potassium efflux. One of the classic ex- 
amples of cells dying an apoptotic death 
is by calcium influx into neurons, which 
activates a phosphatase called cal- 
cineurin. How calcineurin evokes death 
has not been clear. Now Wang et al. (p. 
339) report that calcineurin can associ- 
ate with and remove an inhibitory phos- 
phate from the pro-apoptotic protein 
BAD. This process relocates BAD from the 
cytosol of the neurons into the mito- 
chondria, where it dimerizes with and in- 
activates the anti-apoptotic protein Bcl- 
x,. Thus, brain insults and conditions that 
increase Ca2+ can modulate the phos- 
phorylation state of a key protein in the 
apoptosis pathway. 

TECHNICAL COMMENT SUMMARIES 

CCRS Promoter Alleles and 
Specific DNA Binding Factors 

The full text of these comments can be,seen at 
www.sciencemag.org/cgilcontent/fu11~284/5412/223a 

M. P. Martin et al. (Reports, 4 Dec., p. 1907) performed "genetic association analysis of 
five cohorts of people with acquired immunodeficiency syndrome (AIDS) [which] re- 
vealed that infected individuals homozygous for a multisite haplotype of the CCRS 
regulatory region containing the promoter allele, CCR5P1, progress to AIDS more 
rapidly than those with other CCRS promoter genotypes, particularly in the early 
years after infection." 

J. H. Bream et al. (including several co-authors of the original report) comment that 
they "have found a distinction in specific binding affinity for separate CCR5P allele se- 
quence motifs to nuclear binding (potential transcription) factors, which suggests a pos- 
sible mechanism for CCRSPl/Pl epidemiologic consequences." 
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COLLOQUIUM ANNOUNCEMENT 

"AUTOMATION IN THREAT REDUCTION AND INFECTIOUS 
DISEASE RESEARCH: NEEDS AND NEW DIRECTIONS" 

APRIL 29-30, 1999 
THE NATIONAL ACADEMY OF SCIENCES AUDITORIUM, WASHINGTON, DC 

Organizers K~lrnar Patel, Tony J. Beugelsdijk, Scott P. Layne 

DESCRIPTION 
To make headway in many problems in medicine and biology requires enormous 

quantities of laboratory-based data. The limiting factor often is the fact that humans, unaided, 
are not capable of generating such vast inventories of data. Today, for the first time, various 
scientifi,edisciplines and powerful technologies can be brought together to level the playing 
field against a number of the important problems facing society. 

The scientific side of the Colloquium will focus on the needs for measuring, detecting, 
and monitoring in areas such as: 1) recognizing and addressing established and emerging 
infectious diseases; 2) ensuring a safe food supply; 3) averting catastrophic bioterrorism and 
biowarfare; and 4) advancing human genetics and molecular medicine. The technological 
side of the Colloquium will focus on the various automation, robotic, computer, information, 
Internet, and microscale laboratory technologies that are available for supporting such 
scientific needs. The objective is to identify specific scientific needs, assess current research 
practices and their limitations, and then consider strategic ways for integrating new 
high-throughput laboratory tools and technologies. . Infectious Diseases. As we move into the 2lst century, infectious diseases will pose 
formidable challenges from a variety of directions. The Colloquium will therefore consider 
scientific needs for such infectious diseases as influenza, tuberculosis, HIVIAIDS, and other 
drug-resistant infections; and routes toward developing high-throughput laboratory reyources 
that can accelerate basic science, clinical trials, and public healthiepidemiology investigations 
throughout the world. 

Food Sppply. Pathogenic food-borne infections are increasing in the U.S. and 
elsewhere, demanding stringent public health monitoring. The Colloquium will consider 
scientific needs for protecting the food supply and environment, and ways to engineer 
high-throughput laboratory resources for improving public health efforts. 

Biowarfare and Bioterrorisrn. The malicious release of hazardous infectious agents 
poses significant threats to national and global security. The Colloquium will consider the 
needs for conventional laboratory automation and the development and integration of newer 
microscale technologies for carrying out a broad range of activities. 

Further Applications. The Colloquium encourages participation and interest from a 
widespread scientific constituency. Its multidisciplinary approach entails broad-based 
participation from academic, governmental, and industrial sectors. 

In addition, the two-day program of presentations and panel discussions has an 
educational component that should be of interest to policy makers. In order to facilitate 
tangible outcomes from the Colloquium, a "cross-cutting" approach will be emphasized. This 
approach recognizes that new tools and technologies from one scientific discipline can be 
carried over to others, and that the synthesis will result in synergy. 

REGISTRATION FEE $200 (non-refundableican be transferred) includes 
meals (dinner on April 29th) and one copy of Colloquium proceedings. Accommodations are 
self-arranged by attendees. 

MAIL REGISTRATION 
Name 

Affiliation 

Position 

Address 

City 

State Zip 

Phone Fax 

E-Mail 

PAYMENT (make checks payable to "Colloquium") 
Circle One: Check Enclosed VISA Amer. Express Mastercard 

Card No. Expires 

Signature Date 

MAIL THIS FORM WITH PAYMENT TO: 
Association for Laboratory Automation 

Attn: Amy Thompson 

University of Virginia, P.O. Box 572 HSC, Charlottesville. VA 22908 

FAX (credit card only): 804-924-5718 TEL (registration questions): 804-924-9430 

U'EBSITE REGISTRATION 

Web: http://labautomation.org/colloquiumlhome.html 

FOR ADDITIONAL INFORMATION 

Web: http://www.nae.edu/colloquium 

SPONSORS 
Association for Laboratory Automation 
Centers for Disease Control and Prevention 
Department of Energy 
Department of Health and Human Services, Office of 

Emergency Preparedness 
Institute of Medicine 
Los Alamos National Laboratory 
National Academy of Engineering 
University of California, Los Angeles 

SPEAKERS 

INTRODUCTION 
Kumar Patel, University of California, Los Angeles, CA 

INFECTIOUS DISEASES 
Roy M. Anderson, Urziversi~ of Oxford, Oxford UK 

Nancy J. COX, Cerirersfor Disease Conrr.01 and Prevention, Atlanrn, GA 

James M. Hughes, Cerzrers for Disease Conrrol and Prevention, Atlanta, GA 

Scott P. Layne, Universit?. of Culiforr~ia, Los Ar~geles, CA 

Gary J. Nabel, UrliversiTy ofMichignn, Arin Arbor, MI 

Peter L. Nara, Biological Mimerics Inc., Frederick, MD 

Ariel Pablos-Mendez, Cohrnbin College of Physiciuns, Neiv York, NY 

Gary K. Schoolnik, Stanford Urliversiv, Prilo Alto, CA 

Jeffery K. Taubenberger, Arrned Forces Instirirte of Pnrhology, I.Vc~siiingtori, DC 

FOOD SUPPLY 
John C. Bailar Ill, Ur~iversib of Ciiicngo, Chicugo, IL 

Joseph Rodricks, Life Sciences Corisulraricy, I.V7a~hingrori, DC 

Bala Swaminathan, Centers for. Disease Conrrol orid Prevention, Atlanru, GA 

BIOWARFARE AND BIOTERRORISM 
Ken Alibek, Burrelle Menzoriul lri~riture, Alexai~driu, VA 

Ashton B. Carter, Hur?,ur.d Urliverrily, Carribridge, MA 

Donald Kerr, Federal Birreau of lnvesrigarion, Washingrori, DC 

Gerald Parker, U.S. Armj  Medico1 Re~enrrh  Irist, oflrifecrioi~s D i ~ e u ~ e s ,  Frederick, MD 

William C. Patrick Ill, BioThrears A ~ ~ e ~ s m e n r ,  Frederick, MD 

FURTHER APPLICATIONS 
Russell J. Howard, Maggerl lnc., Redirood CiQ, CA 

Leena Peltonen, UriiversiQ of Cal$ornin, Los Angeles, CA 

David J. Galas, Keck Graduate Insritirre of Applied L f i  Scierices, Cluremorir, CA 

J. Craig Venter, Ce1er.u Genomic~,  Rochilie, MD 

TECHNOLOGIES 
George A. Bekey, Uriiversib of Soiirhern Culiforriia, LOJ Arigeles, CA 

Tony J. Beugelsdijk, LOJ Alarnos Narional Lubortitoq, LOJ Alan~os, NM 

James H. Jett, Los Alun~os Nution01 Laborarol?;, Los Alumos, NM 

Gary W. Kramer, Narional lri~tirute of Srundurds and Technology, Guithersbnrg, MD 

David J. Lipman, Nr~riorial Lrbrury of Medicine, Berhe~da, MD 

Thomas Marr, Geriomica Corportition, Boulder, CO 

Stephen S. Morse, Defense Advarlced Research Projects Agenc?, Arlington, VA 

J. Michael Ramsey, Oak Ridge Norioi~ul Lubornror?., Oak Ridge, TN 
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At New England Bidabs, we appreciate thatyw mearch is important and demands 

the very best reagents. There is no room for conpromi@. As the only supplier that 
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for the manipulation of DNA, we truly undaWd the Reeds of scientists. 
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PCR optimization 
in one single experiment 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius MastercycleP gradient is an innovative, 
compact thermal cycler for even the most demanding 
PCR* applications. Its gradient function enables a tem- 
perature gradient of up to 20 OC to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo- 
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubation speeds as well as time 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programming flexibility. Experimental determination of optimal annealing temperature. 

The calculated primer annealing temperature was 56.5"C, the 
The MastercycleP personal is designed to meet personal actual annealing temperature is 63.5 "C. The ribosomal spacer region 
applications. Its 25-position all-in-one universal block of mycoplasms from H9 cell cultures was amplified. 
holds 25x0.2 ml tubes, 16x0.5 ml tubes, or one micro- 

'PCR (Polymerase Chain Reaction) is protected by patent. The patent s held by Hoffmann-La Roche. 
plate in a 5x5 grid. Practice of the patented Polymerase Charn Reaction (PCR) process requires a license. 

The Eppendolf Thermal Cyclers are Auihorized Thmal  Cyclers and may be used with PCR licenses 
available tmm the Perkin-Elmw Corpaation. Their use with Authorized Reagents also provides a limited 
PCR license in accordance with the label rights accompanying such reagents. 

Personal memory cards for 10 individually developed 
protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 
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website: www.eppendorf.com . e-mail: eppendorf@eppendorf.com 
Eppendorf Scientific, Inc. . One Cantiague Road . Westbury, NY 11590-0207 . USA. Phone 800-421-9988 or 516-876-6800 . Fax 516-876-8599 
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nre your cycle sequencing resuns leaving you In aouDr I 
Strong stops, background sequence causing problems? 

Thermo Sequenase Radiolabelled Terminator Cycle Sequencing Kit 

The combination of USBS Thermo Sequenase 
Terminator Cycle Sequencing Kit with 
Amersham Pharmacia BiotechS radiolabelled 
terminators will give you sequencing results 
beyond a shadow of a doubt. 

Them Sequenase - gives excellent perfor- 
mance at cycle sequencing temperatures. 
Helps eliminate secondary structure artifacts. 

Eliminate stops and BAFLs. 
(Bands Across all Four Lanes) 
Read the first base after the primer. 
Crisp, clean sequence. 
Detect heterozygotes and mutants 
more easily. 
Sequencing directly from bacterial 
colonies is possible. 

33P-labelled terminators - yield detection No other combination for manual cycle 
of only truly terminated sequencing fragments. sequencing gives more information per 
False terminations are not visible because gel - long reads, accurate sequence. 
these fragments are not labeled. Doubt-free results. 

01999 usb corporation. Sequenase and Thernm Sequenase are trademarks of Amersham Pharmacia Biotech Limited or its subsidiaries. 

n w v r .  ~ , r r  # # #  rauur , ur w, rua aw-a an r w r  nar  r r a  

(BAFLs) in plasmid template. 
Fig. a) Using the Therm Sequenase ~adidabelled 

Terminator Cycle Sequencing Kit. 

Fig. b) Compared to standardsS-dATP cycle 
sequencing where a strong BAR is observed. 

To order within the United States contact 
USB directly at 1-800-321-9322 or e-mail 
us at customerserv@usbweb.com. 
For your authorized USB distributor outside 
the United States, please contact your 
local Amersham Pharmacia Biotech office. 

USB Corporation, 261 11 Miles Road 
Cleveland, OH 441 2 
800-321 -9322 
www.usbweb.com 

Rediscover the chemistry 
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. Our Smartspec'" 3000 spectt V ~ I  ~ulorneter expands 
your options with a wide wavelength range. 

??P.LE"..= And that's just for starters. The new Smartspec 3000 spectrophotometer lets you 
do a lot more for a lot less. It extends absorbance measurements from 200 to 
800 nm, making it ideal for virtually any molecular biotogy or prateomic 
technique. It doubles as a molecular calculator for quick conversions to standard 
units. Better still, its intuitive, user-friendly interface lets you access any function 
with the touch of a button. See for yourself why Smartspec 3000 is making 
waves. Contact yo1 cal representative for more information, or it us on the 

web at -kwS&gmr . . - i d  get a free lab timer! 

I Life Science Website www bto-rad corn U.S. (800) 4BlORAD Australia 02 9914 2800 Austria (01)-877 89 01 Belgium 09-385 55 17 Canada (905) 772-2771 

Group China 86-10-62057850151 Denmark 45 39 17 99 47 Finland 358 (0)9 804 2200 France 01 43 90 46 90 Germany 089 318 84-0 
Hong Kong 852-2789-3300 India (91-1 1) 461-0103 Israel 03 951 4127 Italy 39-02-216091 Japan 03-581 1-6270 Korea 82-2-3473-4460 
Latin America 305-894-5950 Mexico 514-2210 The Netherlands 0318-540666 New Zealand 64-9-4152280 Russia 7-095-4585822 
Sinsapore 65-2729877 Spain 34-91-661-7085 Sweden 46 (0)8 627 50 00 Switzerland 01-809 55 55 United Kingdom 0800-181 134 Sfg 100798 
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MI LLIPORE 

It's our total dedication to improving productivity, 

whether you're developing assays or decontaminating 

fluids. It's our focus on fitting a system to your 

application, from designing screening plates 

compatible with your robots to customizing lab 

water systems to your particular process. And 

finally, it's our expertise in microbiology, biochemistry 

and analytical science, as well as the knowledge 

reflected in the design of our products, the clarity of 

our manuals, the substance of protocols, and the 

breadth of our live and on-line support. Put our pure 

science to work for you. Call 1 -800-MILLIPORE. 

Or visit www.miIIipore.com 
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jonlj ueld 

I he number one 

every objectrvet 
The Nikon Ec+ EWmis America's number one selling research microsmpe in its class.* 

What's the secret of our success? 

Our Cm60 Technology. 
The CFIm duomatic aberration-free objectives have overcome the limitations of conventional 

infinity systems - with the longest worlung distances, h&est numerical apermres, and the widest 
magtdcation range and documentation field sizes ever. Nikon's advanced technology in $as 
formulation, lens manufacture and mating processes have redefined W t y  optics. With 
this technology, we have achieved h&er performance levels by incorporating a 6hnm 
objective parfocal dimme, a 25mrn objective thread size and a smndard 25mm field of view. 

Enjoy tfie widest m q e  in objectives for the most diverse obwmah reqkemem. 
With over 80 Nikon CFIa objectives, includmg our exclusive 0.5X and the high UV 

aansmission universal Plan Fluor series, you'll find we have the lens fix you. Also available 
are several objectives for techniques such a~ confocal, microinjection and detection of 
GFP expression that can be utilized for phase contrast, DIC, fluorescence arid bnghtfield. 

9 7 
Call 1-800-52-NIKON, ext 33 1 today for a demonstration of our CFIm objectives, and 
you'll soon find the best objective to meet your objective. 

r- 
www.nikonusa.com 
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NonCFC, Non-HCFC, Non-flammable and comsnercidly crvdlaMe 
refrigerants, 

IP 

Bax 649 . m, OH 45750 
740-373-4763 . Fa: 740-373-6770 
USA and Canada 800-848-3080 
lntenwtional C)khiMo~s worldwide 
P n I S O 9 0 0 1 ~  
http://vww.forma.com 

Forma S&m$c is a Msidiary of 
TheimoQuest Corpomtion, a public subsidhy 

of T h e w  Insmunrnt Sy- Inc., 
aThermoElectnmCMpmry 



"Nothing in life is to be feared. 
I t  is on 

P 
e understood". 

Made Curie (1867-1934). 
lish-french Chemist. Two time Nobel Prize 

Miniprep kit with - 
patented Quantum 
Prep Matnx. 

Today's science is faster, 
more automated and 
more routine than in the 
days of the first pioneers 
and we have all had to 

I 
learn new skills. 

Like juggling - the ability 
to balance budgets with 
demands for better 
quality data. And - ":Y - - 8 .  8 )  ' 8  - 
firewalking - the cap%ity 
to deliver greater transfection, agarose gel So you save time and 

throughput and more truth extraction, PCR and other achieve more, allowing 

reliable resub  at the applications. Products which you to turn your 

same time. r give you highly purified DNA attention to the real 
with higher yields, more business of science. 

But there is still magic to new disco quickl~ and more accurately - More throughput, more be found and new like fluorescent sequencing quickly, more re / ia~~K mysteries to unravel. As accuracy of at least 98% over and at lower cost, Einstein said, ''& 600 bases using Quan tum 
Prep@ plasmid prep kits - and 

stop questioning". 

a market leader - 

md all our tomorrows 

www.discover. bio-rad.com 
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I I S O L A T E ,  D E T E C T ,  Q U A N T I T A T E  

Do you isolate, detect or quantitate RNA? 
Then you need the innovative products from 
Ambion, The RNA Company. 

NEW ADVANCES IN RNA ISOLATION THAT 1 OPTIMIZE YIELDS 

TOOLS TO IMPROVE RT-PCR QUANTITATION AND 
USE RELATIVE RT-PCR IN A NEW WAY 

A REVOLUTIONARY METHOD TO PERFORM 
IN SlTU HYBRIDIZATIONS 

NEW WAYS TO IMPROVE YIELDS IN I TRANSCRIPTI0N:TRANSLATlON REACTIONS 

For a complete 
list of distributors 
visit our website, 
http:llwww.ambion.com 

U.S. (800)888-8804 
Canada (800)445- 1 16 1 

GET INFORMATION 

NOW 
VIA EMAIL O N  THE 

BEST NEW PRODUCTS 
OF 1999: 

To immediately receive 
descriptions, catalog numbers 

and prices on the hottest 
new products and to request 

your 1999 Catalog, email your 
postal mailing address to 

99cataloginfo@arnbion.com 

Catalogs may ako be 
requested by phone, fax or the reader 

service number below. 

I C ~ E  n m n  
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Within budget. Without compromise. 

Now available with 
Max MODE 
Faster ramping and 1 The New GeneAmpe 

PCR System 9700 higher sample volume. 

Until now, decidmg on the best thermal qder 
for your lab often meant choosing between 
superior performance and affordability. 

Not any more. 
Because now, there's an entirely new 

thermal cycler that gives you more of what 
you're loolung for. 

That thermal qder is the GeneAmpe 
PCR System 9700. 

L- The GeneAmp PCR System 9700 com- 

PCR System 
9700 is that it packs all 

of this into one com- 
pact instrument that 

Wp~ieied Biosystems 
Lsnpan. Germany Tel: 49 (0)6103 708 301 Fax: 49 (0)6103 708 310 

Tokyo. Japan Tel: (047) 3808500 Fax: (047) 380-8505 

Cal l LaUm Amirc Medw City. Hexiw Tel: 52-5651-7077 Fax: 5255936223 
Amhlla Melbourne, Australia Tal: 1 BOO W3 747 Fax: 61 3 9212$502 

P&.in-Elnet PCR @ am developed 
and manufUdwed by Rache Molecular Systems. Inc., @ B ~ b u r p . N a & f % y ,  U.S.A. 

to order m m ~ ! s m m d b l p b n p ~ b v ~ ~ I ~  
sndFtMmmlaMtu hk&enxbian#awdwmwksnd 
~ ~ e c o W s b n 4 ~ ~ ~ ~ n ~ ~ r n  
PwFenacDprma ~ b i a n a r a d ~ d m  
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Introducing Carl Zeiss Vision 

The New Force In 
Imaging For Microscopy. 

Come to Zeiss for a total 
solution to your imaging needs. 
The best microscopes with the 
best optics, the highest resolu- 
tion cameras, and now the best 
imaging software. 

The new AxioVision 
modular image acquisition and 
archiving system represents a 
new level of flexibility for digital 
microscopy. Two modes are 
available: the application mode 
for routine, and the expert mode 
for research. AxioVision is 
suitable for all biological and 

materials applications. The 
system provides fully integrated 
control of the microscope and 
camera; efficient image 
enhancement; archiving of 
image, text, measuring data 
and all microscope parameters; 
and automatic report 
generation. 

We also have specific 
programs for 3D deconvolution, 
confocal microscopy, materials 
analysis, and the KS Elispot for 
the automatic evaluation of 
T-lymphocyte immunoassays. 

The Carl Zeiss Vision series 
covers the full range of count- 
ing, sizing, statistical evaluation, 
and image enhancement tools 
for all research and industrial 
applications. 

For a free evaluation of your 
imaging needs, contact your 
Zeiss representative. 

Call 800.233.2343 today. 

Carl Zeiss Vision 
total 
solutions 

ZEISS 



Results 

I Measure dl-= t ly 
I- in O.1M He1 ! - - +. :,: 

NO Neutralization! 
NO Extractions! 
NO Drying Down and I 
Reconstitution! c 

~biil signaling 
Protein kin~ses/phfiphutmes 
Gene regulati'on 

Assay Designs, Inc. 
Ann Arbor, HI USA 

-: (734)668-6113 or (800) 833-8651 
fax: (734) 668-2793 
0-mail: i P f o e a a ~ f g n a .  rap 

vmbsite: mn.aaPrydrsio~..cam 

- Capture the Power = -  -: 

Worldwide distributicml I 

No. 14 on Readers' Service Can - I Join us at Ex~erimentat Biiv-Booth #I239 



Introducing the new TR717 Microplate Luminome 

from Tropix. Now you can mar-- your efforrs w ~ r n  

ultrasensitive detection of bioanalytes from the leac 

in luminescence. Only Tropix brings you a ful l  line ,. 
Achieve low zeptomole* detection levels 

-vith advsnced d'-" l I  photon counting. 

matched luminescent reagents, assays and instrumentatio :ommand a unique constellation of feat i 

for superior versatility in applications 
designed for optimal perforn and protocol design. 

- Read 96- or 384-well plates - Detect wide range of analyte concentration - (>7 decades) 
figh functionality with or without external PC 

'rogrammable reagent dispensers available 

Robotics-compati ble 

Temperature control option 

To request a free TR717 Luminomete ochure 

I or to learn more about Tropix reager ~ n d  

r systems, call 1 - 800-542-2369. 

TROPIX PE APPLIED BIOSYSTEMS 
47 Wiggins Avenue USA 
Bedford. Massachusetts 01730 Foster City, CA 
USA Tel: 800-345-5224 
Te1:781-271-0045 650-570-6667 

800-542-2369 Fax: 650-638-5884 
Fax: 781 -275-8581 
E-mail: info@tropix.com Europe 

Langen. Germany 
Tel: 49 6103 708 301 
Fax: 49 6103 708 310 

Canada 
Mississauga, Ontario 
Tel: 800-668-6913 

905-821 -8183 
Fax: 905-821 -8246 

Japan 
Chiba 
Tel: (0473) 80-8500 
Fax (0473) 80-8505 

Latin America 
Mexiw City, Mexico 
Tel: 52-5-651 -7077 
Fax: 52-5-593-6223 

FE Applied Biosystems 

Australia 
Victoria 
Tel: (03) 9212-8585 
Fax: (03) 9212-8502 Tropix is  a registered hodemark and TR717 is 6 trodemark of Tropix, Inc. 

PE Applied Biasystems is  a hademark of the Perkin-Elmer Corporation. 

8 1  997 Tmpix, Inc. All rights d. Printed in USA. 
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Secretion Assaj 

klation and analysis 
of an&iuen-spcMcT >.. tells 

!c highest sensitivity from 1 o6 to 1 o - ~  
;$ - 

and HLA-type-independeht 

1fi-Y- +* 
MACSIFN-yCatch - 
Reagent is attached to <the 
cell surface and bids' 
secreted IFN-y.$i; 

9 .  

- --:, .. . 
7 b.+y:.?;:i The Cyclormm Storage Phosphor System L;;T$,,g 

is a unique, compact unit which provides the higt&ii 
quality images at a price that every lab can afford. 
Why share a system with another department when 

Bound IF'N-y is stained 
with IFN-y Detection 
Antibody and MACE 
MiercrBeads for-.analysis 

I and enrichment. A 

Example for analysis of I~nenz~-speEific T ells 
after IFN-y Secretion Assay. 
Brosterhus et al., 10th Int Congress of Imrnund.. New Delbi 1%. pp 1469-1473. 

Unstimulated control Stimulated sample 
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Internet Subscriptions NOW Available! 
Register TODAY for Access to 0mniBank"'s Tens of Thousands 
of Gene Trap Mouse Clones and Gene Sequence Information. 
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Leading the Way 
in Micrp-way Analysis 




